i) 
~d 
rA 


BIOCHEMISTRY AND FUNCTION OF 
CRUSTACEAN NEUROHORMONES 

Triggered by various environmental stimuli, the nervous 
system produces und releases several peptides which enable an 
organism to handle specific siwations, The regulatory palencies 
of the peptides so far postulated include cardisy contro], lucy. 
mation, feeding behaviour, migration of chromatophores and 
retinal pigment, mault suppression/acecleration, the develop- 
ment of testis, vucyles and vitellogenia. timb regeneration, 
blood glucose adjustment, endogenous rhythmicity, lipid, cat- 
bohydrale and proicin metabolism, osmo- and hydruminers} 
and respirátory regulation, RNA/DNA synthesis, mito 
chondrial respiration und carotinvid metsbolism: almost every 
aspect of crustacean life. The number of pastulated factors is 
large (Kleinholz, 1985; Websierand Keller, 1985), the number 
of tsolatect neurohormanal peptides, however, is small and our 
knowledge of their physiolugi¢al fanutions iy still limited 
Several factors are based on inadequate evidence or ate still 
under discussionc.g. Ihe neurwepressing hormone (Cooke and 
Sullivan, 1982). In terms of the amino acid composition, Lhe 
moult-inhibitings hormone (MIT) from Curcinus marnas, the 
crustacean hyperglycemic hormones (CHH) trom Orconcetas 
limosus. Porcellio dilatatus and Procambarus bouvieri and ine 
neurode pressing hormone trom varinus species have been chate 
acterized. The primary sequence is reported for two FMRF-like 
peptides (FLJ). a member of the pigment concentrating, hore 
mone family, Trom Iwo pigment dispersing hormones, fren 
cardioactive peprides and fram the CHH of Caremus maenas 
(Kegel et ul, 1989). For this 8524 Da neuropeptide the 
complete coring sequence tor the preepra CHH has been 
obtained recently from a DNA-library (Weidernunn er ah, 
1989), MIH and the gonad (vitellogenin) inhibiting hormone 
(GIH/VIH) apparently belong to the CHH neuropeptide 
family, judging by (he comparison of amino acid sequences, 
which have been analysed ta epproximately S(t, Recent 
observations are consistent with the hypothesis thal lhe spec- 
(rum of functions of these identified neurohormunes might be 
broader (han their names suggest. The red pigment concentrat- 
ing hormone (RPCH), for example, atfects not onty the erythro- 
phases hut also the pyloric rhythms by sllermuting the 
membrane potential in the lateral pvlone and pylone dilator 
motor neurons, Therefore, RPCH (or a very similar molecule) 
is hough! tò release 4 madulay tram the somatogastne gan- 
giion. A similar modulation of proctolin on the pyloric network 
has been reported. In addition w glocese CHH ytiects irehalose 
and maltose bland concentrations and releases amylase from 
the midgut gland in crayfish. The distribution ofthe crustucean- 
cardivactive peptide (CCAP) in the central nervous system 
Suggests that CCAP might be a novel neurotransminer wath 
multiple functions, e.g. madulation of the motility of isolated 
hindguts, In addition to these neuropeptides. which are derived 
fron} neutuhemal sources such 35 the sinus gland or pericardial 
organ, numerous, mainly vertebrate-type peptides. have been 
Uescribed in Cnistaceun neuronal tissue using immuunne to- 
chemical methods. The stained epitupe dues nul necessarily 
prove the identity of the onesnal antigen, either tunctionally or 
biochemically. Some of these X-like peptides with limited or 
no relation to vertebrale hormones, such as cholecvs- 
toklain/gastrin-iike or calcitonin-like peptides have been kn- 
fated or sequenced. The physiological functions of these 
peptides are mostly unknown or ihe subject nt speculation 


MEMOIRS OF THE QUEENSLAND MUSEUM 


Qpioid- and FMR Famide-like peptides have been demtim- 
strated by HPLC, RIA andimmunocytochemistry ingecapod 
crustaceans (Jaros, 1990). The FMRFamide-like peptides 
(FL13,4), isolated from Homarus, seem to be involved in the 
modulation of cardiac nevromuscular junctions (Trimmer eY al., 
1987). The CHH release-inhibiting effect of leu-enkephalin, 
blocked by naloxone, was shown by Jaros et ul, (1985), Ner- 
enkephalin has been shown to stimulate the release uf carom y- 
jupharovopie hormones and other evidence exists fur the 
involvement of an opivid regulation of locomotor activiry in 
Geearcinus lateralis. ‘These different results demanstrsic Ine 
broad spectrum of opioid effects on crustacean physiology, An 
exciting tuture field of study for the endocnnologis} is the 
growing body of information regarding a possible neurodor- 
monal-immunological axis even in invertebrates. Pilot studies 
reyeal an impcication of opioids on hemocyte aggregation. 
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